Sumo1 conjugates mitochondrial substrates and participates in mitochondrial fission.
Mitochondrial fission requires the evolutionarily conserved dynamin related protein (DRP1), which is recruited from the cytosol to the mitochondrial outer membrane to coordinate membrane scission. Currently, the mechanism of recruitment and assembly of DRP1 on the mitochondria is unclear. Here, we identify Ubc9 and Sumo1 as specific DRP1-interacting proteins and demonstrate that DRP1 is a Sumo1 substrate. In addition, a surprising number of Sumo1 conjugates were observed in the mitochondrial fractions, suggesting that sumoylation is a common mitochondrial modification. Video microscopy demonstrates that YFP:Sumo1 is often found at the site of mitochondrial fission and remains tightly associated to the tips of fragmented mitochondria. Consistent with this, fluorescence microscopy revealed that a portion of total cytosolic YFP:Sumo1 colocalizes with endogenous mitochondrial DRP1. Finally, transient transfection of Sumo1 dramatically increases the level of mitochondrial fragmentation. Analysis of endogenous DRP1 levels indicates that overexpression of Sumo1 specifically protects DRP1 from degradation, resulting in a more stable, active pool of DRP1, which at least partially accounts for the excess fragmentation. Together, these data are the first to identify a function for Sumo1 on the mitochondria and suggest a novel role for the participation of Sumo1 in mitochondrial fission.